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SPECIFICATION 

1. Title of the Invention 

Printing System, and Error Recovery Method Thereof 

2 . Claims 

1. An error recovery method of a printing system, in a 
printing system comprising a host computer and a printer, 
wherein communication is performed mutually, the host computer 
sends commands to the printer, and the printer executes printing 
according to the contents of the commands sent from the host 
computer, characterized in that: 

the printer and the host computer respectively assign 
serial numbers in printed page units to print commands for the 
host computer to give instruction of printing contents, and the 
like, to the printer, and manage the print commands using the 
assigned serial numbers of the printed pages; 

the printer, when an error occurs, reports to the host 
computer the serial number of the printed page which was 
undergoing print processing; and 

the host computer, after error recovery, resends to the 
printer the print commands following the serial number of the 
printed page reported by the printer. 



1 Numbers in the margin indicate pagination in the foreign text. 
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2. A printing system, being a printing system comprising a 
host computer and a printer, wherein communication is performed 
mutually, the host computer sends commands to the printer, and 
the printer executes printing according to the contents of the 
commands sent from the host computer, characterized in that it 
comprises : 

a printer having a means for assigning serial numbers in 
printed page units to print commands for the host computer to 
give instruction of printing contents, and the like, to the 
printer, and managing the print commands using the assigned 
serial numbers of the printed pages; an error management table 
for storing error information at least including an error type 
and the serial number of the printed page which was undergoing 
print processing when an error occurs; a means for reporting to 
the host computer said error information when an error occurs; 
and an abnormality processing control means for controlling at 
least each of said means when an error occurs; and 

a host computer having a means for managing print commands 
using serial numbers 

/2 

of printed pages; a means for performing an inquiry of error 
status to the printer with a command; and a means for resending 
to the printer after error recovery the print commands following 



the page indicated by the serial number of the printed page 
included in the error information reported by said printer. 
<text incorporated above> 

3. The printing system recited in claim 2, further 
characterized in that: 

the host computer has a function for instructing 
initialization of the printer after error recovery and before 
resending a print command. 

4. The printing system recited in claim 2, further 
characterized in that: 

said printer has at least one means between two means of 

a means for the printer to initialize itself at the point 
that it detects that the cause of an error is eliminated; and 

a means for reporting to the host computer, in response to 
receipt of a print command after elimination of the cause of 
said error and before initialization, that the print command was 
incapable of receipt . 

<text incorporated above> 

5. The printing system recited in claim 2 or claim 3, further 
characterized in that: 

said printer has 

a means for reporting to the host computer, when an error 
occurs during printing of plural copies, information of a 



remaining number of copies of a page to print in addition to the 
serial number of said page which was undergoing print 
processing; and 

said host computer has 

a means for sending to the printer after error recovery a 
print command including an instruction to print a remaining 
number of copies to print reported by the printer, concerning a 
page indicated by the serial number of the printed page reported 
by the printer. 

<text incorporated above> 
6. A printing system, being a printing system comprising a 
host computer and a printer, wherein communication is performed 
mutually, the host computer sends commands to the printer, and 
the printer executes printing according to the contents of the 
commands sent from the host computer, characterized in that it 
comprises : 

a printer and a host computer each having a means for 
assigning serial numbers in printed page units to print commands 
for the host computer to give instruction of printing contents, 
and the like, to the printer, and managing the print commands 
using the assigned serial numbers of the printed pages. 
3. Detailed Explanation of the Invention 
(Field of Use in the Industry) 
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The present invention relates to a printing system 
comprising a host computer and a printer, wherein communication 
is performed mutually, the host computer sends commands to. the 
printer, and the printer executes printing according to the 
contents of the commands sent from the host computer; and in 
particular, it relates to error recovery from paper jam errors, 
and the like, which have occurred in printers such as laser beam 
printers and wire dot printers. 
(Prior Art) 

From the past, as described in Publication of Japanese 
Unexamined Patent No. S60-257262, a printer was provided with a 
command buffer for holding print commands sent from a host 
computer until confirming completion of paper ejection, which is 
the normal end of print processing of the print commands, for an 
amount of commands equivalent to the maximum number of pages 
that can be print processed simultaneously (below, simply called 
maximum number of pages held) . Also, when a paper jam error, or 
the like, occurred, error recovery was performed by reading from 
the command buffer the print commands following when the error 
occurred and printing again after error recovery. 
(Problems the Invention Attempts to Solve) 

In the above prior art, in order to hold print commands 
until confirming completion of paper ejection, which is the 
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normal end of print processing, a command buffer that can store 
print commands for said maximum number of pages held had to be 
provided just for error recovery when paper jam errors, and the 
like, occur. Also, at this time, because the necessary content 
of the command buffer was a considerable quantity, the cost also 
was high. 

n 

For example, in a laser beam printer having a printing rate 
of 2 0 pages/minute, because about 2 0 pages are simultaneously 
pending for print processing, said maximum number of pages held 
becomes about 20 pages. Also, the capacity of a print command 
for one page is about 1 megabyte in case of sending one A4-size 
page as image data having a density of 300 dots/inch. 
Accordingly, in this case, the capacity of the command buffer 
dedicated to said error recovery had to be 20 megabytes. 

The purpose of the present invention is to eliminate the 
above problem of the prior art, to increase the reliability and 
operability of the printing system, and to contrive reduction of 
cost . 

(Means for Solving the Problems) 

The inventions below are disclosed as means for achieving 
said purpose. 
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The first invention provides an error recovery method of a 
printing system, characterized in that restarting of print 
processing after error recovery of a printer is performed by the 
following : 

serial numbers are assigned in printed page units to print 
commands for the host computer to give instruction of printing 
contents, and the like, to the printer, and using the assigned 
serial numbers of the printed pages, the printer and the host 
computer respectively manage the print commands using the serial 
numbers of the printed pages; 

the printer, when an error occurs, reports to the host 
computer the serial number of the printed page which was 
undergoing print processing; and 

the host computer, after error recovery, resends to the 
printer the print commands following the page indicated by the 
serial number of the printed page reported by the printer. 

<text incorporated above> 

The second invention provides a printing system, 
characterized in that it comprises: 

a printer having a means for assigning serial numbers in 
printed page units to print commands for the host computer to 
give instruction of printing contents, and the like, to the 
printer, and managing the print commands using the assigned 
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serial numbers of the printed pages; an error management table 
for storing error information at least including an error type 
and the serial number of the printed page which was undergoing 
print processing when an error occurs; a means for reporting to 
the host computer said error information when an error occurs; 
and an abnormality processing control means for controlling each 
of said means when an error occurs; and 

a host computer having a means for managing print commands 
using serial numbers of printed pages; a means for performing an 
inquiry of error status to the printer with a command; and a 
means for resending to the printer after error recovery the 
print commands following the serial number of the printed page 
included in the error information reported by said printer. 

<text incorporated above > 

It is preferable that, in each of said inventions, 
the host computer has a means for instructing 

initialization of the printer after error recovery and before 

resending a print command; 

or in each of said inventions, the printer has at least one 

means between 

a means for the printer to initialize itself at the point 
that it detects that the cause of an error is eliminated; and 
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a means for reporting to the host computer, in response to 
receipt of a print command after elimination of the cause of 
said error and before initialization, that the print command was 
incapable of receipt. 

<text incorporated above> 

It is preferable that the printing system pertaining to the 
present invention comprises: 

a printer having a means for reporting to the host 
computer, when an error occurs during printing of plural copies, 
information of a remaining number of copies of a page to print 
in addition to the serial number of the printed page which was 
undergoing print processing; and 

a host computer having a means for sending to the printer 
after error recovery a print command including an instruction to 
print a remaining number of copies to print reported by the 
printer, concerning a page indicated by the serial number of the 
printed page reported by the printer. 

<text incorporated above> 

Concerning the implementation of each of said inventions, 
the printer and the host computer are respectively provided 
with a means for assigning serial numbers in printed page units 

/4 
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to print commands for the host computer to give instruction of 
printing contents, and the like, to the printer, and managing 
the print commands using the assigned serial numbers of the 
printed pages. 
(Operation) 

According to the first invention, 

the printer reports to the host computer the serial number 
of the printed page which was undergoing print processing when 
an error occurs, and the host computer, after error recovery, 
resends to the printer the print command following the page 
indicated by the serial number of the printed page reported by 
the printer. The printer performs printing following the serial 
number of the printed page according to the received resent 
print command. That is, print processing is restarted and 
continued . 

Also, in the printing system of the second invention, in 
order to perform printing, the host computer sends print 
commands giving instruction of printing contents to the printer. 

In order to perform management of these print commands, the 
print commands are divided into printed page units, and serial 
numbers are assigned. Said serial numbers are called printed 
page serial numbers. 
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The printed page serial numbers in the printer are assigned 
increasingly based on the first page of the printed document. 
Incrementing of the printed page serial number is performed at 
the point when it is confirmed that the printed paper is ejected 
from the printer. 

In case that an error occurs, such as a paper jam error in 
the printer, due to which resending of printing commands from 
the host computer to the printer is necessary, the printer 
stores in an error management table error information such as 
the error type and the serial number of the printed page which 
was printed at the time of the error occurrence. 

The printer notifies the host computer of the error 
occurrence using an error occurrence notification means. 

The host computer sends to the printer a printer status 
inquiry command in order to confirm the error status. The 
printer, after receipt of this command, reads the error 
information from the error management table, and reports the 
printer status to the host computer using a printer status 
reporting means. 

The host computer analyzes the information from the printer 
and notifies the user. 

After elimination of the cause of the error, the user 
initializes the printer status. 



After initialization of the printer is finished, the host 
computer resends to the printer the print commands following the 
serial number of the printed page sent from the printer. 

The printer having received the resent command continues 
printing from after the time of the error occurrence. That is, 
print processing is restarted and continued. 

The host computer sends to the printer an instruction to 
initialize the printer after error recovery and before resending 
of the print commands . 

Also, the printer having received the command instructing 
initialization of this printer initializes its own status. 

By the above operation, the printer can be initialized by 
the host computer after error recovery and before resending of 
said print commands . 

Or, the printer detects that the cause of the error was 
eliminated and initializes itself, and in response to receipt of 
a print command after elimination of the cause of said error and 
before initialization, it reports to the host computer that the 
print command was incapable of receipt, and the host computer 
having received the report resends the print command which was 
reported being incapable of receipt. 

By the above operation, the print command can be resent 
correctly after initialization of the printer. 



Also, in case that an error occurs during printing of 
plural copies, the printer reports to the host computer 
information of the remaining copies of a page to print in 
addition to the serial number of the printed page which was 
undergoing print processing. 

After error recovery, the host computer sends to the 
printer a print command including an instruction to print the 
remaining number of copies to print reported by the printer, 
concerning the serial number of the printed page reported by the 
printer . 

The printer having received the print command performs 
printing according to the received print command. That is, 
print processing concerning the print copies is restarted- and 
continued. 
(Working Examples) 

Below, the first working example of the present invention 
is explained. 

/5 

The configuration of the present system is shown in Fig. 1. 
This system is constituted by a host computer 100 and a 
printer 110. 
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The host computer 100 is constituted by a communication 
controller 101, a command controller 102, a memory unit 103, a 
display unit 104, and an input unit 105. 

The communication controller 101 controls communication 
with a printer controller 111 to be described later. The 
command controller 102 analyzes and executes data sent and 
received by communication. The memory unit 103 stores print 
commands. The display unit 104 performs display of messages. 
The input component 105 receives input from a user. 

The printer 110 is constituted by a printer controller 111 
and a printer engine 112, and the like. 

The printer controller 111 is constituted by a 
communication controller 113, a command control unit 114, a 
drawing control unit 115, an abnormality processing controller 
116, a page buffer 117, a printer engine controller 118, a timer 
controller 119, and an error management table 120. 

The communication controller 113 controls communication 
with the host computer 100. The command controller 114 performs 
analysis and control of communication commands, and the like. 

The drawing controller 115 performs drawing processing 
according to print commands received from said command 
controller, generates characters, figures, and the like, as dot 
images on the page buffer 117, and gives instruction to the 



printer engine controller 118 for print processing for the page 
buffer 117 in which drawing was completed. 

The abnormality processing controller 116 performs 
processing during occurrence of abnormalities using the error 
management table 12 0 which stores abnormality information. 

The timer controller 119 performs control of timers such as 
a paper eject complete monitoring timer. 

The printer engine controller 118 converts the dot image 
data drawn on the page buffer 117 into signals in a format that 
can be received by the printer engine 112, and outputs to the 
printer engine 112. 

The printer engine 112 performs printing on paper using an 
electrophotographic printing mechanism or a wire dot printing 
mechanism according to the input signals. 

The command controller 102 of the host computer 10 0 and the 
drawing controller 115 of the printer controller 111 
respectively have printed page management means 106, 121 for 
performing management of serial numbers to assign in printed 
page units. 

The operation flow on the printer side is shown in Fig. 2, 
the operation flow on the host computer side is shown in Fig. 3, 
and the overall communication sequence is shown in Fig. 4. 
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The host computer 100 and the printer controller 111 divide 
print commands into printed page units, assign serial numbers to 
each page, and manage the print commands in page units using 
these serial numbers by the printed page management means (106, 
121) . The serial numbers are successively incremented with the 
first page as 0. These serial numbers are called printed page 
serial numbers. 

The printer controller 111 increments the printed page 
serial number at each completion of page ejection (sequences 
139, 140) . The details of this means for confirming completion 
of page ejection is described later. 

When there is a print instruction from a user (step 306) , 
the host computer 100 reads the print commands from the memory 
unit 103 (step 322) , and sends them to the printer controller 
111 (step 323) . 

The printer controller 111 receives the commands (step 
201) , and if they are print commands (step 218) , it starts print 
processing (step 219) . During print processing (step 219) , 
processing such as detection of completion of page ejection and 
page buffer read request from the drawing controller 115 to the 
printer engine controller are performed. 

/6 
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In case that a paper jam error occurs in the printer engine 
112, the printer engine 112 notifies the printer engine 
controller 118 to that effect (step 220) . 

The printer engine controller 118 having received 
notification notifies the abnormality processing controller 116 
after confirming the error type. 

The abnormality processing controller 116 makes a request 
to the drawing controller 115 to abort said drawing processing 
and said print processing (step 202) . Also, the printed page 
serial number of the printed page which was being printed when 
the error occurred, the fact that the error type is a paper jam 
error occurrence, and the like, are stored in the error 
management table 12 0 (step 2 03) . 

The command controller 114 creates the contents of the 
error occurrence notification, and issues a send request to the 
communication controller 113. 

The communication controller 113 having received the send 
request sends the contents of this notification to the host 
computer 100 (step 204, sequence 402). 

The communication controller 101 of the host computer 100 
receives said error occurrence notification (step 313) , and 
notifies the command controller 102. 
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The command controller 102, when having received the error 
occurrence notification, creates a printer status inquiry 
command in order to confirm the error contents, requests the 
communication controller 101 to send it, and this command is 
sent (step 302, sequence 403). 

When the communication controller 113 of the printer 
controller 111 receives the printer status inquiry command (step 
205) , the command controller 114 reads the error information 
from the error management table 12 0 in order to create response 
data for the printer status inquiry command. 

After creation of this response data (step 206) , the 
printer status information is sent from the communication 
controller 113 to the host computer (step 207, sequence 404) . 

The communication controller 101 of the host computer 100 
communicates the received report to the command controller 102 
(step 303) . 

When the occurrence of a paper jam error is ascertained, 
the command controller 102 causes the display unit 104 to 
display the fact that a paper jam error has occurred (step 313) . 

After that, it becomes in a state of error occurrence (step 
301) , and it waits for instruction from the user (step 320, 
sequence 4 08) . 
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After the user performs processing such as removal of the 
jammed paper from the printer to eliminate the cause of the 
error (sequence 410) , the user gives an error recovery 
instruction from the input unit 105 (sequence 409) . 

The host computer, following the instruction from the user 
(step 32 0) , creates a cancel command by the command controller 
114 in order to make the printer controller 111 capable of 
printing, and sends it from the communication controller 101 
(step 321, sequence 405) . 

In case of an error which requires resending of a command, 
such as a paper jam error, said error processing is performed. 
If it is an error other than that (step 324) , suitable error 
processing corresponding to error having occurred is performed 
(step 325) . 

When the printer controller 111 receives the cancel command 
by the communication controller 113, it notifies the command 
controller 114 (step 211) . 

The command controller 114 executes the cancel command. 
That is, in order to initialize the printer status, it causes 
the drawing controller 115 to clear the page buffer 107, and the 
like (step 212) . 

Next, in order to notify the host computer 100 that the 
cancellation is finished, the command controller 114 creates a 
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cancellation finished report, and has it sent by the 
communication controller 113 (step 213, sequence 406). Also, 
after sending, it sets the printer to the printing capable 
status (step 214) . 

The host computer 100, after receiving the cancellation 
finished report by the communication controller 101 (step 308) , 
in order to have printing redone from the page following the 
moment of occurrence of the paper jam error, reads from the 
memory unit 103 (step 311) the print commands after the printed 
page serial number included in the 

11 

printer status report (sequence 4 04) , and then sends them to the 
printer controller 111 (step 312, sequence 407). 

The printer controller 111 restarts printing (step 219) 
according to the received print commands (step 218) . 

As a result, printing from after the page of occurrence of 
the paper jam error is accomplished. 

According to the present working example, even in the case 
that a paper jam error has occurred, printing following the 
error occurrence can be restarted without providing a command 
buffer dedicated for error recovery inside the printer. 
Accordingly, the cost of the printing system can be made lower, 
and the reliability and operability can be increased. 
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Here, the means for confirmation of completion of paper 
ejection, which is necessary for incrementing the serial number 
of the printed page, as previously described, is explained. 

Fig. 5 shows one example of the operation sequence of 
confirmation of completion of paper ejection. 

Using this drawing, the procedure for confirmation of 
completion of paper ejection for each page having a printed page 
serial number is explained. 

When the drawing controller 115 makes an instruction for 
reading of data in the page buffer 117 to the printer engine 112 
(below, simply called page buffer read instruction) to the 
printer engine controller 118 (sequences 130, 133), it requests 
the timer controller 119 to start the paper eject monitor timer 
(sequences 131, 134) . 

The printer engine controller 118 sends the drawing data to 
the printer engine 112 (sequences 137, 138) . 

The printer engine 112 performs printing when it receives 
the drawing data, and after that, it ejects the paper (sequences 
139, 140) . 

The timer controller 119, after the monitoring time has 
elapsed, the timer controller 119 makes notification of the end 
of the monitoring time to the drawing controller 115 (sequences 
132, 135, 136) . 



The drawing controller 115 issues a page buffer read 
request to the printer engine controller 118, and if there is no 
abnormality within the time it should take until the printer 
engine 112 ejects the paper, it is considered that paper 
ejection is complete, and it increments the printed page serial 
number (sequences 141, 142, 143). 

The monitoring time differs according to the size of the 
printing paper, and it is set when requesting start of the paper 
eject monitor timer to the timer controller 119. 

Next, the second working example of the present invention 
is explained. 

The operation flow of the printer controller 111 is shown 
in Fig. 6, the operation flow of the host computer 100 is shown 
in Fig. 7, and the overall communication sequence is shown in 
Fig. 8. 

This working example is one in which the cancel command 
used in the first working example is not used, the printer 
itself monitors the error status, and when a paper jam error is 
eliminated, it automatically performs initialization to become 
in a printing capable status. 

The printer controller 111, after sending a printer status 
report to the host computer 100 (sequence 404) , performs 
monitoring of the error status (steps 217, 601). When it is 



detected that the cause of the error was eliminated, the present 
status is initialized just as in Working Example 1 (step 602) , 
and it becomes in a printing capable status (step 603) . 

If the error having occurred is one which does not require 
resending of commands (step 609) , other error processing is 
performed (step 610) . 

The host computer 100, after error recovery instruction 
from the user (step 306) , if it is an error which requires 
resending of commands (step 324) , reads from the memory unit 103 
the print commands following the printed page serial number 
(step 311) , and sends them to the printer controller 111 (steps 
705, 806) . 

The printer controller 111, in case that the cause of the 
error remains or initialization is not complete (step 604) when 
receiving the print commands, sends a command receipt incapable 
report to the host computer (step 605, sequence 801) . 

When the host computer 100 receives the command 
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receipt incapable report (step 702) , it resends the print 
commands after waiting for a fixed time (steps 703, 705, 
sequence 804) . 

The printer controller 111, in case that there is no error 
during receipt of the printing commands and initialization is 
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complete (step 604) , reports the fact that the commands were 
normally received with a command receipt report to the host 
computer 100, and then performs restarting of printing (steps 
607, 608, sequence 805) . 

In the present working example, in addition to the effects 
in the first working example, there is the effect that the error 
recovery sequence can be simplified by the fact that 
initialization of the printer status by cancel command is no 
longer necessary. 

Next, the third working example of the present invention is 
explained . 

The operation flow on the printer side is explained using 
Fig. 2 and Fig. 6, and the operation flow on the host computer 
side is explained using Fig. 7. 

A case is explained, in which an error such as a paper jam 
error, which requires resending of the print commands from the 
host computer 100 to the printer controller 111, has occurred in 
multipage printing which prints multiple sheets of one page. 

The error information of the present working example is 
that in which the remaining number of print copies, which 
indicates the remaining number of multipage print copies not 
completely printed at the time of error occurrence, is added to 
the error information stored by the printer controller 111 in 



the error management table 12 0 when an error occurs in the first 
working example and the second working example. 

In multipage printing, the host computer instructs the 
total number of print copies concerning each printed page using 
said print commands. The printer prints the same contents in 
the amount of the total number of print copies for each printed 
page. 

In case that a paper jam error occurs during this multipage 
printing, the printer controller 111 stores the error type , the 
printed page serial number, and the count of the remaining 
number of print copies as error information in the error 
management table 12 0 (step 2 03) . Here, remaining number of 
print copies is the number having subtracted the present number 
of pages completely printed from the total number of print 
copies for the printed page in which the error occurred. 

The printer controller 111 sends an error occurrence 
notification to the host computer 100 and notifies that an error 
has occurred (step 2 04) . 

The host computer having received the error occurrence 
notification (step 301) sends a printer status inquiry command 
to the printer controller 111 (step 302) . 

The printer controller 111 having received the printer 
status inquiry command (step 205) reads error information of the 



error type, the printed page serial number, and the remaining 
number of print copies from the error management table 120 (step 
206) , creates response data, and then sends a printer status 
report to the host computer 100 (step 207) . 

The host computer 100 reads the error information included 
in the received printer status report (step 306) . From the 
error type in the error information, it is ascertained that a 
paper jam occurrence has occurred, and from the printed page 
serial number, the print command of the page to restart printing 
is ascertained. Also, from the remaining number of print 
copies, the total number of print copies concerning the page 
having the present printed page serial number to instruct the 
printer next is ascertained. 

After initialization of the printer controller 111 is 
finished (steps 602, 603), the host computer 100 specifies the 
remaining number of print copies to perform multipage printing 
based on said error information, and sends a printing command to 
the printer controller 111 (step 705) . 

The printer controller 111, after receiving this command 
(step 218) , performs restarting of printing (step 608) . 

As a result, printing from after the page where the error 
occurred can be accomplished even in multipage printing. 
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Also, in normal printing as well, the number of print 
copies for multipage printing is set to 1 copy, whereby it 
operates without obstruction. 

Also, although the remaining number of print copies was 
stored in the error information, this also may be defines as the 
present number of print copies which indicates the number of 
copies which were completely printed before the error 
occurrence . 

n 

In case that said present number of print copies is used, 
on the host computer side 100, the remaining number of print 
copies is counted by subtracting the present number of print 
copies from the total number of print copies, and instruction is 
made to the printer controller 111. 

In the present working example, in addition to the effects 
of the first working example and the second working example, 
there is the effect that error recovery can be accomplished even 
for errors during multipage printing which prints multiple 
sheets of one page. 

Fig. 9 shows a table of the commands used in the first 
working example, second working example, and third working 
example. In the drawing, 901 is the error occurrence 
notification, 902 is the printer status inquiry command, 903 is 
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the printer status report, 904 is the cancel command, 905 is the 
cancellation finished report, 906 is the print command, 907 is 
the command receipt incapable report, and 908 is the command 
receipt report. 

In the first working example, 901, 902, 903, 904, 905, and 
906 were used, and in the second working example, 901, 902, 903, 
906, 907, and 908 were used. 

In the third working example, it can be realized by using 
either the commands of the first working example or the second 
working exampl e . 

902, 904, and 906 are commands send from the host computer 
100 and received by the printer controller 111, and 901, 903, 
905, 907, and 908 are reports sent by the printer controller 111 
and received by the host computer 100. In the first working 
example, 902, 903 and 904, 905 are corresponding sequences, and 
the reports corresponding to the commands 902, 904 are 903, 904 
<sic>. In the second working example, 902, 903 and 906, 907, 
908 are corresponding sequences, and the report corresponding to 
command 902 is 903 <sic>, and the reports corresponding to 
command 906 are 907, 908. 

In the above working examples, although reports were used 
as response data to commands, they also may be realized by using 
commands rather than responses. 



Also, the present invention can be applied in the same 
manner to errors other than paper jams, as long as they are 
errors from which recovery is possible by resending print 
commands from the host computer to the printer. 

For example, it can be applied to a door open error in that 
case the cover of the printer engine 112 was opened in the 
course of printing, and a page buffer parity error in the case 
that a parity error was detected during reading of data from the 
page buffer 117 to the printer engine 112, and the like, 

Also, when an error occurs, the printer controller 111 
sends an error occurrence notification (sequence 402) to the 
host computer 100 in order to notify the host computer 100 that 
an error has occurred, but it also may be made such that 
reporting is performed by inserting also said error information 
in the error occurrence notification (sequence 402) , whereby the 
sequences of the printer status inquiry command sent from the 
host computer 100 to the printer controller 111 (sequence 403) 
and the printer status report sent from the printer controller 
111 to the host computer 100 (sequence 404) are omitted. 

Also, the second working example also may be realized such 
that, after the printer controller has finished initialization 
processing (step 610) , it sends a command receipt capable 
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command to the host computer 10 0, and on receiving that, the 
host computer 100 starts resending print commands. 

Each component in Fig. 1 can be realized by using 
microprocessors, RAMs, ROMs, LSIs, logic ICs, 
electrophotographic printing mechanisms, wire dot printing 
mechanisms, and the like. 
(Effect of the Invention) 

According to the present invention, because recovery when 
printer errors occur is not performed by the printer alone, 
rather it is performed by having the workstation resend the 
print commands for the unfinished portion of printing after 
error recovery, it is not necessary for the printer to hold 
print commands sent from the host computer until confirming 
completion of paper ejection, which is the normal end of print 
processing of the print commands. That is, in the printing 
system pertaining to the present invention, 

Ao 

print commands may be held simply until drawing processing of 
the print commands is completed. 

In general, because the time until completion of paper 
ejection of one page takes about three times or more than that 
until drawing processing is complete, the printing system 
pertaining to the present invention can make the size of the 
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print command buffer about 1/3 or less than the past. 
Accordingly, there are the effects that the cost of the printing 
system is reduced and the reliability and operability are 
improved. 

4. Brief Explanation of the Drawings 

Fig. 1 is a block drawing showing the system configuration 
of the present invention. Fig. 2 is a flow chart showing the 
processing procedure on the printer side in the first working 
example. Fig. 3 is a flow chart showing the processing 
procedure on the host computer side in the first working 
example. Fig. 4 is a sequence drawing showing the communication 
procedure between the printer and the host computer in the first 
working example. Fig. 5 is a sequence drawing showing the paper 
eject confirmation procedure in the printer engine 112. Fig. 6 
is a flow chart showing the processing procedure on the printer 
side in the second working example and the third working 
example. Fig. 7 is a flow chart showing the processing 
procedure on the host computer side in the second working 
example and the third working example. Fig. 8 is a sequence 
drawing showing the communication procedure between the printer 
and the host computer in the second working example. Fig. 9 is 
a table drawing showing the commands for performing 
communication, and the reports in response to the commands, 



between the printer and the host computer in the first working 
example, second working example, and third working example. 

100: host computer, 101: communication controller, 102: 
command controller, 106: printed page management means, 110: 
printer, 111: printer controller, 112: printer engine, 113: 
communication controller, 114: command controller, 115: drawing 
controller, 116: abnormality processing controller, 117: page 
buffer, 118: printer engine controller, 120: error management 
table, 121: printed page management means. 

Agent /Attorney: Katsuo Ogawa 
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Fig. 1 

100 Host computer 

101 Communication controller 

102 Command controller 

103 Memory unit 

104 Display unit 

105 Input unit 

106 Printed page management means 
Command transmission and receipt 

-> Error recovery command, print command, etc. 

<- Error occurrence notification, printer status report, etc. 

110 Printer 

111 Printer controller 

112 Printer engine 

113 Communication controller 

114 Command controller 

115 Drawing controller 

116 Abnormality processing controller 

117 Page buffer 

118 Printer engine controller 

119 Timer controller 

12 0 Error management table 

121 Printed page management means 
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Printer controller 

201 Command received 

211 Cancel command 

205 Printer status inquiry 

217 Error occurring 

218 Print command 

219 Print processing 

2 06 Create error data from error management table 

2 07 Send printer status report 

212 Clear present status 

213 Send cancellation finished report 

214 Set printer status to printing capable status 
22 0 Error occurrence interrupt 

2 02 Abort present print processing 

2 03 Set error information in error management table 

2 04 Send error occurrence notification to host compute 
Fig. 3 

Host computer 

3 01 Error occurring 

3 06 Print instruction from user 

313 Error occurrence notification received 

3 02 Send printer status inquiry command 



3 03 Printer status report received 

313 Error display 

322 Read print command string from memory unit 

32 3 Send print command 

32 0 Error recovery instruction from user 

324 Error requiring resending of command 
321 Send cancel command 

3 08 Cancellation finished report received 

311 Read print command string following printed page number 
from memory unit 

312 Send print command 

325 Other error processing 
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Fig. 4 

Host computer Printer controller 

402 Error occurrence notification 

4 03 Printer status inquiry command 

404 Printer status report 

4 05 Cancel command 

406 Cancellation finished report 

4 07 Print command 

408 Waiting for error recovery 

409 Error recovery instruction 

410 Elimination of cause of paper jam error 
Fig. 5 

Printed page Drawing Timer Printer engine Printer 

serial number controller controller controller engine 
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Page buffer 


read instruction 
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Paper eject 


complete monitor timer 


start 


132 


Paper eject 


complete monitor timer 


finish 
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Page buffer 


read instruction 
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Paper eject 


complete monitor timer 


start 


135 


Paper eject 


monitor timer finish 
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Paper eject 


monitor timer finish 
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Drawing data 
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13 8 Drawing data 

13 9 Paper eject complete 

140 Paper eject complete 

A3 
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Printer controller 

210 Command received 

205 Printer status inquiry 

218 Print command 

217 Error occurring 

60 9 Error requiring resending of command 

610 Other error processing 

601 Elimination of cause of error 

602 Initialize present status 

603 Set printer status to printing capable status 

604 Initialization complete without error 

605 Send command receipt incapable report 

607 Send command receipt report 

608 Print processing 

2 06 Create error data from error management table 

207 Send printer status report 

Fig. 7 

Host computer 

704 Error occurring 

705 Print instruction from user 

301 Error occurrence notification received 
[no number] Send printer status inquiry command 



<no number> Printer status report received 

[no number] Error display 

322 Read print command string from memory unit 

701 Send print command 

301 Error recovery instruction from user 

324 Error requiring resending of command 

311 Read print command string following printed page number 

from memory unit 

705 Send print command 

702 Command receipt incapable report received 

703 Wait fixed time 

325 Other error processing 
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Fig. 8 

Host computer Printer 

402 Error occurrence notification 

4 03 Printer status inquiry command 

4 04 Printer status report 

4 08 Waiting for error recovery 

409 Error recovery instruction 

410 Elimination of cause of paper jam 
8 02 Initialization 

8 06 Print command 

801 Command receipt incapable report 

803 Initialization finished 

8 04 Print command 

805 Command receipt report 
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